Testosterone regulates terminal Schwann cell number and junctional size during developmental synapse elimination.
Previous work has shown that exposure to exogenous testosterone during synapse elimination permanently stabilizes synapses that would normally be lost in the androgen-sensitive levator ani (LA) muscle, indicating that testosterone is a potent stabilizing factor for developing LA synapses. Terminal Schwann cells (TSCs), which cap the neuromuscular junction, have also been implicated in the control of synaptic stability and may play a decisive role in the selective stabilization of synapses during synapse elimination. In this study, we begin to investigate the possible role of TSCs in the effect of testosterone on synapse elimination by determining whether testosterone influences their number. As the number of TSCs generally correlates with the size of endplates, we also measured endplate size. Male rats were castrated or sham gonadectomized at postnatal day (P) 7 and given capsules containing either testosterone or nothing. Three weeks later (P27-28), LA neuromuscular junctions (NMJs) were stained using immune and nonimmune markers. As expected, testosterone treatment during synapse elimination maintained synapses that would ordinarily be eliminated. In addition, we find that the size of LA endplates and the number of TSCs per LA junction were also increased by the testosterone treatment. However, testosterone significantly increased the number of TSCs on both singly and multiply innervated fibers, indicating that the effect of testosterone on the number of TSCs is not specific to its effect on synapse maintenance. Rather the testosterone-induced increase in the number of TSCs appears related to the size of LA NMJs, a relationship that has precedence.